Background: Public use National Health and Nutrition Examination Survey (NHANES III) and NHANES III linked mortality data were here applied to investigate the association between health insurance coverage and all cause and all cancer mortality in adults. Patients and Methods: NHANES III household adult, laboratory and mortality data were merged. Only patients examined in the mobile examination center (MEC) were included in this study. The sampling weight employed was WTPFEX6, SDPPSU6 being used for the probability sampling unit and SDPSTRA6 to designate the strata for the survey analysis. All cause and all cancer mortalities were used as binary outcomes. The effect of health insurance coverage status on all cause and all cancer mortalities were analyzed with potential socioeconomic, behavioral and health status confounders. Results: There were 2398 sample persons included in this study. The mean age was 40 years and the mean (S.E.) follow up was 171.85 (3.12) person months from the MEC examination. For all cause mortality, the odds ratios (significant p-values) of the covariates were: age, 1.0095 (0.000); no health insurance coverage (using subjects with health insurance), 1.71 (0.092); black race (using non-Hispanic white subjects as the reference group) 1.43, (0.083); Mexican-Americans,  0.60 (0.089); DMPPIR, 0.82, (0.000); and drinking hard liquor, 1.014 (0.007) . For all cancer mortality, the odds ratio (significant p-values) of the covariates were: age, 1.0072 (0.00); no health insurance coverage, using with health coverage as the reference group, 2.91 (0.002); black race, using non-Hispanic whites as the reference group, 1.64 (0.047); Mexican Americans, 0.33 (0.008) and smoking, 1.017 (0.118). Conclusion: There was a 70% increase in risk of all cause death and almost 300% of all cancer death for people without any health insurance coverage.
Introduction
Institute of medicine reported that having no health insurance was related to an excess death in adults (Medicine, 2002) . There was also a large unmet health care need of uninsured patients (Ayanian et al., 2000) . Health insurance has been shown to be related to all cause mortality using NHANES III and NHNAES III linked mortality data (Wilper et al., 2009) . In other studies, National Health and Nutritional Examination Survey (NHANES) III public use data have been used to identify potential associations between cancer pathogenesis and mortality from factors such as dietary intakes (Cui et al., 2004) , life-style (Shiels et al., 2009) , dietary supplement use (Tseng et al., 2005) , obesity (Rohrmann et al., 2007;  RESEARCH ARTICLE
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Min Rex Cheung the NHAMNES III and NHANES III linked mortality data to investigate the relationship between the status of having health insurance and all cancer mortality as well as all cause mortality. This study took advantage of the vastness of the NHANES III data to adjust for important socio-economic, behavioral, and health status factors (Cheung, 2012) that may cofound the effects of having health insurance on all cancer and all cause mortality.
Materials and Methods

NHANES and NHANES III
NHANES was a major program of National Center of Health Statistics (a part of Center of Disease Control (CDC) of United States of America) started in 1971. NHANES III was a national study based on a complex, multi-stage probability sampling design. For details of NHANES data and statistical guidance as well as their analysis examples see NHANES website (http://www.cdc. gov/nchs/nhanes.htm). In brief, NHANES studies were approved by CDC internal institutional review boards. The public use data were made available to the public and researchers. The NHANES sample weights were calculated to represent non-institutionalized general US population to account for non-coverage and non-response. These patients were interviewed at home and examined in mobile examination centers (MEC). In this study, NHANES III (conducted between1988-1994) household adult data file was merged with NHANES III laboratory data and the NHANES III linked cancer mortality data.
NHNAES III linked mortality data
NHANES III participants were followed passively until December 31, 2006 for their mortality data. Detailed information about the data and analysis guidelines are available at their website (http://www.cdc.gov/nchs/ data_access/data_linkage/mortality/nhanes3_linkage. htm). In brief, probability matching was used to link NHANES III with National Death Index for vital status and mortality. NHANES used multiple sources including the use of death certificates and with the National Death Index to ascertain vital status and cause of death.
Statistical analysis
NHANES III employed a complex sampling strategy and analysis (Ezzati-Rice and Murphy, 1995; Graubard and Korn, 1999; Lemeshow and Cook, 1999; Chang et al., 2010) . Matlab programs (posted on Matlab File Exchange) were developed to convert SAS files provided by NAHNES to STATA programs to download NHANES III data files for further analysis. The NHANES III household adult, NHANES III linked mortality, and laboratory data files were merged according to the SEQN number provided by NHANES III to uniquely identify the cases. Specialized survey software was needed for NHANES complex data analysis (Cohen, 1997) . STATA 12 (College Station, TX) was among those recommended by CDC to analyze the complex NHANES data and was used in this study. Only patients examined in the mobile examination center (MEC) were included in this study to eliminate the confounding effects of the inability to go to the MEC because of poor health, very young or old age. The sampling weight used was WTPFEX6. SDPPSU6 was used for the probability sampling unit (PSU) and SDPSTRA6 was used to designate the strata for the STATA survey commands. STATA scripts were written for this analysis, and will be submitted for publication separately. Univariate and multivariate logistic regressions (Jewell, 2004) were used to study the relationship between health insurance coverage status (HFB11) and all cause, all cancer mortalities. The status of mortality was coded as a binary outcome (1=death, 0=otherwise). Linearized Taylor Standard Error estimation was used. The covariates and the corresponding NHANES III codes (when applicable) used were: BMI (body mass index, kg/m^2), MXPAXTMR (age at the MEC final examination in months), HSSEX (sex, _ IHSSEX_1=male, female as the reference group), HAM5S (height in inches without shoes), HAM6S (weight in lbs without clothes and shoes), DMPMETRO (USDA urban rural residence status, _IDMPMETRO_2=rural residence, urban residence was used as the reference group), DMARETHN (race and ethnicity, _IDMARETHN_2 =non-Hispanic black, _IDMARETHN_3=Mexican Americans, _IDMARETHN_4=others, non-Hispanic white was used as the reference group), DMPPIR (poverty index ratio), HAN6JS (alcohol consumption, number of hard liquor drinks per month), and HAR4S (smoking, number cigarettes per day).
For STATA analyses, only the patients without missing values for all of WTPFEX6, SDPPSU6, SDPSTRA6, BMI, MXPAXTMR, HSSEX, HFB11, DMPMETRO, HAM5S, HAM6S, DMARETHN, DMPPIR, HAR4S, and HAN6JS were included in this study. Further, these additional NHANES III codes considered not eligible: outside of BMI>15 & BMI<50, HFB11(<8), HAM5S (888), HAM5S(999), HAM6S (888), HAM6S (999), DMPPIR (888888, also note that the numerator of DMPPIR was the midpoint of the observed family income category in the Family Questionnaire variable:HFF19R, and the denominator was the poverty threshold, the age of the family reference person, and the calender year in which 
Results
There were 5291 all cause and 1117 all cancer deaths out of a total of 33994 sample persons (Table 1) . All cancer mortality (using ucod_113 codes, 1117 deaths were counted out of 33994 subjects). There were 12665 sample persons covered by any health insurance (government or private), there were 1291 sample persons not covered. There were 9401 men and 10649 women included in this study. The mean (S.E.) follow up was 171.85 (3.12) person months from the MEC examination. The mean body mass index (BMI) (S.E.) was 25.1 (0.16). There were 9979 urban and 10071 rural residents. There were 8483 non-Hispanic whites, 5486 non-Hispanic blacks, 5306 Mexican Americans and 775 subjects of other races and ethnicity. The mean poverty income ratio (S.E.) was 3.11 (0.072). The number of glasses of hard liquors (S.E.) drank by the subjects was 3.12 (0.36) and number of cigarettes (S.E.) smoked per day was 19.88 (0.44).
There were 2398 sample persons with complete data for all the covariates included in this study. The mean age was 40 years old. For the univariate logistic regression for NHNAES III all cause mortality (Table 2) , the covariates, and odds ratios (significant p-values) were: age, 1.009 (0.000); poverty income ratio (DMPPIR), 0.92 (0.012); drinking, 1.017 (0.051). For the multivariate logistic regression of for the NHANES III all cause mortality (Table 3) , the covariates, and odds ratios (significant p-values) were: age, 1.0095 (0.000); no health insurance coverage (using subjects with health insurance as the reference), 1.71 (0.092); black race (using non-Hispanic white subjects as the reference group), 1.43 (0.083); Mexican-Americans, 0.60 (0.089); DMPPIR, 0.82, (0.000); and drinking hard liquor, 1.014 (0.007).
For the univariate logistic regression for NHNAES III all cancer mortality (Table 2) , the covariates, and odds ratios (significant p-values) were: age, 1.0067 (0.000); drinking hard liquor, 1.0089 (0.077); and smoking, 1.016 (0.089). For the multivariate logistic regression of for the NHANES III all cancer mortality (Table 3) , the covariates, and odds ratio (significant p-values) were: age, 1.0072 (0.00); having no health insurance coverage (using with health coverage as the reference group), 2.91 (0.002); black race (using non-Hispanic whites as the reference group), 1.64 (0.047); Mexican Americans, 0.33 (0.008) and smoking, 1.017 (0.118).
Discussion
Although the relationship between having health insurance and cancer mortality needs further investigation, there are studies suggesting a large effect of having health insurance on health outcome (Ayanian et al., 2000; Medicine, 2002) . Previous studies have suggested that having health insurance decreased all cause mortality using NHANES III and NHNAES III linked mortality data (Wilper et al., 2009) . In that study, having health insurance was defined as having private health insurance. In this study, having health insurance was defined as having any health insurance. Having health insurance has also been shown to be related to the treatment outcome of trauma elderly patients (Singer et al., 2013) and the outcome of post operative patients with brain tumor surgery (Momin et al., 2012) . Having health insurance has been shown to improve the elder patients' outcome in Taiwan (Momin et al., 2012) , and decrease health disparity (Arroyave et al., 2013) . The outcome of hospital care in Thailand was related to the types of patients' health insurance coverage (Reungjui et al., 2012) . National health insurance also affected the health status of people in general (Odeyemi and Nixon, 2013) . This study used NHANES III household adult and NHANES III linked mortality data to investigate the relationship between health insurance coverage and all cancer mortality and all cause mortality (Table 1) . This study found age, poverty income ratio and drinking were important univariables for all cause mortality (Table 2) . From multivariate logistic regression, age, having no health insurance coverage, black race (using non-Hispanic white subjects as the reference group), Mexican-Americans, poverty income ratio and drinking hard liquor remained significant predictors after adjusting for the other socioeconomic, behavioral and health status variables (Table 3 ). All the univariables were used in the final multivariate logistic regression to obtain a more conservative estimate of the effect of having health insurance on all cause mortality by adjusting for potential confounders directly. When the magnitudes of the risks, or when there were significant prior studies on the risk factors related to worse health outcomes (Jewell, 2004; 2009; Rothman et al., 2008) . In the present study, p-values slightly higher than 0.05 were also considered significant for these factors.
This study found age, drinking hard liquor and smoking were significant univariables (Table 2) . Under multivariate logistic regression (Table 3) , the significant and independent predictors were age, having no health insurance coverage (using with health coverage as the reference group), black race (using non-Hispanic whites as the reference group), Mexican Americans, and smoking. Taken together, there was a 70% increase in risk of all cause mortality associated with no health insurance (Table  3 ). In addition, there was an almost 300% increase in all cancer mortality associated with no health insurance coverage (Table 3) . This is a very significant effect of having any health insurance on all cause, and all cancer mortality. Thus providing universal health insurance coverage as suggested by the US government may remove this disparity.
